Abstract-The effect of cold-immobilized stress on the ƒÁ-aminobutylic acid (GABA
We previously reported that the application of cold and immobilization stress to rats induced a significant increase in r-amino butylic acid (GABA) contents as well as an elevation of L-glutamic acid decarboxylase (GAD) activity in the striatum and hypo thalamus (1) . In this study, we have at tempted to examine whether or not the cold and immobilization stress affects the functions of the GABAA receptor complex in the rat striatum.
Male Wistar rats weighing 200-250 g were confined individually in a metallic restraint stress-cage and kept in a water bath at 25'C for 3 hr so that the xiphoid process of the rat was immersed (2). Rats were sacrificed by decapitation immediately after the stress treatment, and it was employed between 11 :00-12:00 a.m. to avoid possible circadian variations in receptor functions. It has been reported that application of an immobilization stress to animals induced a significant alteration in the metabolism and/ or function of various putative neurotrans mitters in the central nervous system. For example, it has been reported that im mobilization stress induces significant re ductions in the endogenous levels of mono amines such as noradrenaline, adrenaline (6), dopamine (7) and 5-hydroxytryptamine (8), with a concomitant acceleration of their metabolic turnover in vivo (9, 10). In con trast, it has been demonstrated that the application of cold and immobilization stress to rats induces a significant increase in the striatal and hypothalamic GABA contents (1). Furthermore, it has been shown in this study that the activity of GAD is elevated in both cerebral areas with a concomitant decrease in the content of glutamic acid, the substrate for GAD to form GABA. Since the elevation of GABA in the striatum was found to be the highest among various central structures examined in these animals, the striatum was used in this study to determine whether or not the immobilization stress alters the functions of the GABA/BZP receptor com plex. It has been found that cold and im mobilization stress induces a significant decrease in GABA by muscimol and 6-aminolevulinic acid in striatal slices from stress-treated animals (12). It is well-accepted that a down regulation in the number of receptors may occur upon exposure to a high concentration of neuro transmitters or hormones that activate these receptors (13). Considering these results, it is likely that the application of cold and immobilization stress induces an increase of GABA in some cerebral areas such as the striatum and hypothalamus as well as alter ation at GABAA receptors, possibly by a down regulation mechanism, while it en hances the negative feedback control on the release of GABA from its nerve terminals by changing the function of presynaptic auto receptors. Furthermore, the present results suggest that the decrease in Bm&x value con tributes more significantly to the stress induced decrease of striatal [3H]muscimol binding than that in the Kd value. Although the molecular mechanism underlying such a selective desensitization at GABAA receptors is not clear at present, possible involvement of such a functional change at cerebral GABAA receptors during cold and immobili zation stress should be emphasized.
